ROS-mediated activation of JNK/p38 contributes partially to the pro-apoptotic effect of ajoene on cells of lung adenocarcinoma.
Ajoene, a garlic-derived organosulfur compound, exerts anti-tumorigenic effect against various cancers. However, little is known about the biological effect of ajoene on lung adenocarcinoma, an aggressive malignancy with dismal prognosis. We investigated the biological effect of ajoene on lung adenocarcinoma and the underlying pathway. Lung adenocarcinoma cells A549, NCI-H1373, and NCI-H1395, along with the noncancerous lung bronchus cells BEAS-2B, were used. MTT test showed that ajoene (25 μM) reduces viability of lung adenocarcinoma cells but not the noncancerous BEAS-2B cells. Bromodeoxyuridine incorporation assay revealed that ajoene inhibits proliferation of lung adenocarcinoma cells. Treatment of lung adenocarcinoma cells with ajoene enhances apoptosis and ROS generation in a time- and dose-dependent fashion. Abrogation of caspase activation by zVAD-fmk completely prevents the ajoene-induced apoptosis; whereas block of ROS generation by N-acetylcysteine partly abolishes the ajoene-induced apoptosis. ROS-mediated induction of apoptosis contributes partially to the anti-tumorigenic property of ajoene observed, a phenomenon also confirmed by xenograft tumor study. Mitogen activated protein kinases (MAPKs), pivots of ROS-mediated signaling pathway, are activated upon ajoene treatment; Jun-N-terminal kinase (JNK)/p38 activations are required for signaling pathway underlying the ajoene-induced apoptosis. Our results suggest that ROS-mediated activation of JNK/p38 contributes partially to the pro-apoptotic action of ajoene on cells of lung adenocarcinoma. Ajoene may be a promising chemotherapeutic agent for lung adenocarcinoma.